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ABOl^ THIS MODUL/CR CURBICULUM 

This module is one p^; a**e/ies of 3U modules intended for use in the pro- 
fessional prepara^tion of vocational educators in the vocational education 
service areas af agrio'ul^^ural* business^ home econQmics> and industrial 
education. T^e curricul-li}f can be. adapted to various styles of instruction 
" find to various entry-levels of students. 

It is reconiEnend&d that' an insi;ructor plaxming to use these modules review ^ - 
each category to determine if' any modification is needed^in the objectives 
and sugg^^ed activities so that they confoarm with loc^ institutional 
policies antt/or vocational education programs. It is al^o suggested that 
resources and activities be ide^ified for^e specific entry-lei?el of 
the student to be served. / 

The ActivitipsT listed are suggested. The use of any other activity or 
reading reference which the instructor believes would help \o accomplish 
the objectives, .of that lesion is eneouraged* The choice of the teach^ 
tQ use the entire module > either through group r^eports or individualised * ^ 
. assignment* will be related to individual, student Competency requirements. 
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Sitic> many modules strongly recommend the use. of local administrative 
personnel and community rsources> it is suggested that all site visita- 
vtions and requests for assistaSice in the community be coordinated by or 
Leared through the ins^tructor* The instructor may yish to distribute 
^ the^ tasks among the student group and across the commimity. with the class 
report system being used to disseminate the information gathered. 

These modules have been field tested in various settings* Ihey have 
been used with students working toward a bachelor's or master's degree 
and with students seeking the designated, subjects credential in Calif- 

* dmica. Some modules were tested through student independent study> 
others as part of total class assignment* and still others as an alter- 
nate activity. Workshop participants examined thei-mate rials in terms of 

.content,* activities* and resources* The adapfabil^^ of this curriculum 
, ^ is one of dts strengths* " * \ . \ 

♦ 

Tl\e materials could not have been completed without the participation and 
.contribution df many.individuals , Chie^f^among ^hese *person$ were the 

• mpduie writer^* workshop participants* field-test instructor* and students* 
Con^ference presentors and evaluatbrs also contributed to this project* 
Proceedings of the workshop are available upon "request* ^ \ 

If we cari provide you with infoa^^mation or help in using this cufri culunl* . 
. please feel free to contact its* , * . . , 
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This work wa3 developed/mdfer a contract vith_the" California 
State Departicent of Edj/cation under tie provisions ;of Public 
Law 90-5^T6,-^ EPEA, Part F. ^ HtiiS^ever, the^Qpinicns expressed 
herein- dQ not necessarily/ reflect the position* or poli^cy of 
^tbe State Depa?tm6nx oJMIducation and; no" 'offidiai- endorsement 
by the State DepartmeT^ of Sducation '^ould be^iijferred. 
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■ '-*'■ ; ■ \ ■ . .■ ■ ' . ■ 

X^. X--" ^' M&dttie Ob.lective ^. '^^^ \ '• 

Upon the sat'ia'factory tconrolet^on of this module, the 3tn6,etst preparing to. 
become. a teacher of Vocational syb^ects viil be able, to identify .and des- 
'cr^be statistical, 'proc^dxqres foregathering, organizing; ^alyzing^ inter- 
pretiTQg, :and reiK>r;bing research d&t^* , ' 



■ ^ .\ ^ * J^jdule Overnev 

•The vast' majority^f thfe "professional literature in the behavioral 
sciences included :result6, that are ba^ed on' statiSticaJL analysis- Statis- 

■ t^.CB is not just" a catalog of procedures, and formulas; it offers the , 
rational^ tmon which most of behavioral ^cignce reses^ch is ba&ed. If 

^members of th^ teaching pi^i^fession:- ere" to receive, the maxinium benefit ^ 

■ from their own research, efforts as well as, from research reported in the 
literature, it 15'essential that they have abasic conrorehension of sta- 
tistical procedures, ' - ^ ' . ^ ' 

Georgjfe J* J4DUly in The Science of Educationed Research , 1970, points out 
i t^a-^ if researcJE^, is to -be, productive , the plahs for analysis must be lal^d 

^ ' at the time the study is selected and designed* ISoless ^e analysis of * 
^ the data can'^e uade sufficiently precise to permit intearpretation and'^ 

> generalizations, .thsfre is no point in. conducting the investigation - 

■ >lV should 'be^ emphasized that processing of numerical ' data through statis- 
vtics inaiidates a'eertais level of competence in the use of statistics, an 
awareness of assumptions that are appropriate, and also an awareness of 
"■t&e s.trengths" and weaknesses of various statistical desi^s- 

The researt^i worker who uses statistics is concerned vitJ^»more than the 
manipulating of data/ statistical -method goes back to the funiaiDsntal r 
purpcses'^^of ajMjj|g^^V^he proper applicai;ion of statistical method in- 
'Volves ansverl^i^-ra^; following question?: ^ 
\ -\' *\ J ♦ , ' 

il) What *fac^s need be gathered in o^ddr to provide the infor- 
" "'matibn neeT^sary to ansver the questions? 

** (2)r "hov ar^^thi^e,daia" to be gathered, organized, and analyzed 
V ,._in,orde;r tq^thrpw light upon the problem? 



(3) Tfli|it assm^^tiODS underlie the statistical methodology that is 
, , employed?' 

^ , • * ' " ! ^ 

CU) What ^Uclusions ^can be logic ally', drawn from the analysis pf 

- the data? , ' . ■ ■ ' 

^The cenlSral thrust of thi^s module is to help the student understand the 
/rationale for descriptive and inferential'statistics and applications of 
these prdcedures in re3ear9h, ,,,The specific lessons of this module are; 

(1) Introduction to Statistics; {Properties of Data and Jfeasures 
of Central Tendency 

(2) Correlation and Prediction * \ 

(3) Lavs of Probablility and Strategies of Inferential Statistics 
(li) Hypothesis Testing; Earaiaetric Statistics' 

(5) Hypothesis Testing: !Jonparaiiietric Statistics,, ■ 



ResQiirce ffcterials' for'Coqipletiag the Activities in this Module 



Best> Jolin N, Research in Educatidc . Englewood Clif^s> Nejt/ Jersey: 
; Prentic^'Hftll, 1570, * * * * " 

Bprg> Walter R*> and Meredith D, Gall* Educational Research , New York; 
David J^cKay Company* 1971* 

Ti^und> John E. ^toderD Elecasntaiy Statistics . ' Englewood Cliffs, • ' 
New Jersey: Prentice -Hall > 1973^ ^ ^ " ^ 

K!rahiEer% 3dvard> and Clyde I4Drris* ' heading and Evaluatir.g Educational 
Research.^ Hew York: Macmillan> 197^* ' " ^ 

* ^ i 

Li^ Jerome C* R^^' Statistical Inference. Ann A^^bor* J^ichigan: Edwards 
Brothers, I96U* . * ■ , \ 

I-fcCollotigh > Celeste, and Van Atta Loche. Statisticeil Concepts * 
New Yorfc: !4cGrav-Hill> J-9§3* 

14Duiy> George J.^ The Science of Educational Regearch\ New York: ^ 
Van Hostran Relnhold> 19T0, 

Naiinan* Arnold and othe37S. Understanding Statistics * New York: ^fcGrawr 
^Hill> 1972. 

^opham> Jaines W, > and Kenneth A* Sirb^tnil^. Educational Statistics Use ' 
and , Interpretation ^ ' New Ofork: Hai^r and Rov^ 1973* 

Schmld;t> Itorty J* Uh(ferstan(^ng. and Usin^ Statistics Basic Concepts . 
Lfexingtpn> Maasachu^tts ; D* C: fiealthV 19-73* \ 

Spence> Janet 1!* and others* - Elementary Statistics . New^York: Appleton- 
Century-Crofts > 1968* ' \ 

* * 

WelkowitZ', Joan and others. Introductory Statistics for the Behavioral 
Selences . New York: Academic Press > 1971. 

* . . ^ . 



RESEABCH^ DESIGN IH VOCATIONAL EDUCATION 



^ , Lesson One: . Introduction to Siatistics: Properties of 
/ Data and iJfeas'ores of Central Tendency- 



Objective ^-^^ 

Ifoon the satisfactory completion of this lesson the studept will' he .ahle 
to identify. hasic properties and applications of descriptive statistics. 



Overviev . ^ ^ ' 

One of the priciaiy purposes of statistics is to summarize or describe the 
characteristics of a set of data in'a clear and convenient fashion. The 
simplest type of statistical techniques which are used for this purpose 
are referred to as^ descriptive statistics* This statistical process can 
he descrihed as a method of talcing data in numerical form, applying computa- 
,tional procedures and coming up with a single number or a f&w numhei^s that 
tell somethihg about the set of <iata as a whole. 

It should he rem;^8^red that statistics is the servfimt, not*the master, of 
logic- Uhless hasic assungotions are valid, unless the right^da^a are. care- 
fully gathered, rScord^d, and tabulated, and unless the analysis and inter- 
pr^etation are logical, statistics can make no contribution to the search 
for truth. 

The specific purpose of this lesson is to achieve an understanding ofi 

(1) Itethodfl of organizing and re^>orting data 

(2) Mieasures^of central tendency , ^.e. , mean, median, £md mode 

^ (3) Mieasures. of position and dispersion, i.e., range, standard 
deviation, percentile^ sigma scores, and^standard scores, 

■ SuJggested Activities , \ , ~ ^ 

(1) Discus^ three factors thaV influence the Interpretation of any statistic; 
(a) spurce of iiata, (b) choice of the correct statlstit^ and (c) *appr6- 
priate presentation of the statistics. 

(2) Define and explain the. difference between descriptive and inferential 
statistic* ' ■ 

(3) Ejr'epare a table of hypothetical test scores (at least 30 scores). Ar- 
range the data in a regular and a .cumulative frequency distribution* 
Discuss the' logic of arranging the data in these ty35es of distrlbutl^on* 



{k) Collect seve::al examples diffq^rent graphi(531\techniques for present- 
ing d^ta*,^ Categorise these^ examples in tenns or a tar graph >^ histogram* ^ 
and' polygon. * Discuss the ■ advantages of^ presenting data in these various 
forms p , ' ' ' ** *^ * 

• ■ . ■ y ■ ■ 

'(5) Discuss a relative frequency distrjhution and exempli^iy graphically how. 
this techhidue carv he used to congjare two sets of data* 

(6) Identify ^d descrihe several properties of .polygons, 

{7) Define the hasic measures^of fcenlwral tendency* and discuss the advantages 
and j^mitations of'each'^ype of^measttre, ^ ' , 

(8) Trod a^et of data 'det_enaine the mean>^median> an^mode. 

(9) Define and give an exeSrole of nominal* ordinal* interval* and ratio 



level *of 



ineasurement , 



(13) Discuss 



(10) Expl^n ';ha concept of v4riahility and the pmA^ose of iceasures of varia- 
Mllty.- ^ 

(11) Discuss :he significance of.signja (Z-scores^) and standard (T-scores)* 

(12) For a sejt of data* $hov how to find ,the ranf^ axti the standard deviation. 



;h0 essential. characteristics of the mathematically defined 



normal ffi^strihution (qormal curve), 

(ik) Demonstrate liow to intearpret a tahle that gives the area hetvj^en various 
points on the noarmal curve* . ' 
I ^ : ^ 

(15) Draw an example of several normal distrihutions on a^^single graph which 
ilj-ustrate nomtal. distrihu-tions with different means aaid different stan- 

rd devlatioi;is* * , ' 

(16) locate.on a nonnal cvirve hase line plus and minus, 1* 2* and 3 standard 
,(i;viati0ns , Indicate the percent of area under the norinal curve hetveen 

mea^Vnd each of the ahove* standard deviations, / 



(17) 



ifine 

Suffffested Hejgources 



iind ^scuss what is njeant by pefrcentile rank. 



;* Jfohn 



Best* Jfohn Research, in Education . Englevood Cliffy* New Jersey; 

Pren1^i,ce-Hall* 1979* . . ^ , ^ 

' BorgjMfalter R/j and Mej^edith- Gall, Educational Research . Meu Yorki 

Davi(pl McKay Company* l97l- . ^ , , 

^ . ■ , ' v/ 

Preundj* John !4odem Elementary Statisti<^s . Englevood Cliffs* 

New frer^ey: Prentice-Hall* 1973* \ 



Krahiter, Edward, and Clyde I^rris* Reading and Evaluating Educational ' 
R esearch - Uev York: M^^cmillaQi 1971^* \ ^ ' ' 

Jfouly, Geroge J* The Science of Educational Research ^ Nev York: 
Van Nostrfcn Reinhold, 1970* - , 



Naiman, Ampld, 
HIU, 1972. 




others, Iftiders tan ding Statistics > Nev York: McGrav 



*Poph?ua, James , and Kenneth* A* Sirotnik, Educational Statistics* Use 
and Interpretation * N'ev York;- Harper and Rov; 1973*- 

chmidt, Marty J, Dhderstandlng and Ifeing Statistics Sasic Concepts * 

Lexlngtoa, Massachusetts: D* C* Heath, 1975* ^ 
* * * ■ - - * 

Welkowitz, Joan 'and btj^rs , Introductory Statistics for the Behavioral 
Sciencgs^ Jfev York: ^ Academic Press, '1971* 

■ ' . • • • 1 



• J. 



/ 



Upon successful completion of assigned 
activities, proceed to Les'^on 2* 

: ^ 



ilESEAECH DESIGN IH -VOCATIONAL EDUCATION 



Lesson Two: Correlation and Prediction 



ective 



Upon the conrpletion of this lesson,' the stude^nVvj^ll he ahle to*deiconstrate 
an understanding Ot the corr^atiou and logic or regression anal^si^. 



Overview ' ' , 

♦ t. ■ * t 

*One of the*goals oJf science >s to discover Relationships hetveen various 
phenomena andon thehasis of^ this relationship he ^hle to make predicti9iis 
ahout one varidhle from a knowledge of a second variahle** The relationship^ 
between two or njore sets of data can he defined hy the concept of corr-elation. 
^Coefficient of correlation e:qc)resses in mathematical terms the ^legree of ^ ^ 
relationship ^h^tween any two Variahles* ^" / 

An impoartant application of correlatit>nali analysis is tha^ of prediction. 
When the relationship hetveen two s-am^le sets of Variahled .has heen estah-' 
lished," irt is^^possihle to glakfe predictions ahotrfe one o^^^the variahles firom^ 
a knowledge of tKe other variahle/ To <he of significant valne ip prediction, 
hetveen ^tvo variahles. the level of correlation must he fairly ittgja; the closer 
the^'relationship the more accurate the prediction possihle'. 

Suggested Activities / * * ■ 

(1) Define and discuss the term correlation. 

(2) ^ Giite examples from eveirday experienpes, that^^demon^s^^ate hoth negati^;e 

and positive Correlation hetween variahles. - - / * 

(^) Prepare a ^scatter-plot diagram for some set p^^JS^d ohservatiohs and 
explain^how the" chart shows direction and degree ''af relation. 

(h) Explain- the purpose and funt^amental ch|U!%c,teri3tiM of correlafcion 
coefficients. * * ' " *^ ^ 

(5) DenKDnstrate the ahility to compute and interpret the Pearson r for a^ ' 
. group of paired ohae^rvation'a,'^ , / 

(6) Enumerate the*hasic assumptions that underlie the use of tiie Pearson r/ 



(7) Discuss the irgar^gxh' ?f correlation, in maiding predictions. 



(8) '^ Discuss and describe the inportance pf regression analysisi ■ 

(9) On a scatter-plot , dxsv,an exsc^le.af a 'retgression line ^d demonstrate 
how It ,cau be ustifd to predict a sec6nd vairiable If oAe variable is 
given," , \ -f^ ' . ■ " ._ ' ' 

^Suggested'^JIe sources ^ , ^ ' , 

- ■ 

Best", Jobg Research in Ednicatio'h ,. Englewood ;^liffs , Kfew Jersey: 
Prentice-Haa?ii 1970, , . " 

Borg, 'Walter S, / and -Meredith D. -Gall. Educational Research , New York: 
David Mcffiay Company, 1971, ' * ' t ^ , w 

. Freuad, John E, Itodem Elementaiy Statistics. Englewood Cliffs, 
K^w Jersey: Prentice-Hall, 1^73^ ^ ' 

■ " '- K ' ^ 

JCi^fhjner,^ Edward, ^d Clyde Morris, *Readinj; and Evaluating Educational - 
Research V New York: Macmillan, 197U, ' ^ ' ' ' 

Mo*loir» George J, ^e Science fif Educational Research , New ¥efk; . 
1^ Van,Nostran Tleinhold Company, 1970, ' , . . 

^ Naiman, Arnold and others, Underis tan ding Statistics > Ne?y York: McGrsCw- 
Hill,^ 1972, - ' ■ , ^ 

Pophaja, Jajnes W,, and Kenneth A* Sirotnilc. Educational Statistics Use 
and Interpretation , New York; Harper and Row, 1973-^^ 

; Schmidt, Marty J- tfadersi^^dlng and ijising Statistics Basic Concepts , 
■ ' 'Lexington, Massachusetts; D, C*^^^ath, 1975* ' ■ , 

Welkowits, Joan and others. Introductory Stat£sti<y^r th^ Behavioral 
Sciences , New York: Academic^'PresjB , ' 1971- ' ■ _ , 




Opdn successful completion of assig^d 
activities, proceed to Lesson 3, 



RESEAECH DESKHt- IN VOCATIOHAL EDUCATION 



Lesson Three:/ Laws of Probability and Str^^tegles 
: "of Inferential Statistics 



Objective ' ^ - 

Upon the congol^etion of this l^ssotf, the student ^ill be able to write or 
present orally the rationale for inferential statistics, and the tasic stra^ . 

tegy on which inferential, statistics is founded; ^ 

*» ^ 1 

Overvlev , 

Directly or i'ndirectly, the concept of probability plays an iniportant ^^ole 
in all problems of science, business, and everyday life which in any way 
"involve an element o% uncertainty. Hence, If statistics are identified with' 
'tUe art, or science of making decisions ib the face of uncertainty, it fol-. 
lows that questions concerning probabilities, their meaning, their determination, 
and their mathematical manipulation are basic to any treatmi^nt of statistics, 

* ^ ■ ' 

One of the fundaiaental aimrf of research Is to discover' principles that have 
^iversal applications, In^many reseetrch studies it is not possible cnr prac- c 
tical ?or the researcher to collect data from the total population; therefore, 
it becomes necessary to follow appropriate procedures m collecting represen-* 
tative data from^ the population and then to rely on inferential statistics 
to make judgments regarding the total population. 

Inferential statistical procedures aid the researcher in this task by a3;Low- 
ing him to determin«^vith what mathematical ^Probability the relationship's 
discovered in a sample actually exist in the total popxilation, Infe?^ential 
^ statietics include not only methods for making inferences about* populations, 
but also methods for evaluating the likelihood that they are In error. These 
methods require a means of describing and measuring uncertainty; ttiis is 
the function of probability statements, ^ 

. SuRgeated Activities ' ^ ^ . 

(1) Define and discuss* probability, ^ . * 

. t . 

(2) On a nationally normed test, what Is the probability that a random^ 
selected student will score fl^t or above the mean; will score In- the 

' top 10 percent of the groijp? Explain, 

(3) Discuss the meaning of a random san^jle apd its, lu^jortance In a statis- 
tical test. 



(k) Diaciiss and differentiate between a po^>ulation (Sistrituticrti, sample 
distribution, and a sampling 'distribution ^ ' - 

(5) Define the term "stWdai'd. error of the mean*' and indicate its J^mpor- . '* 
tance in. statistical analysis, ' , . 

(6) The sai^ling distribution is a key to inferential statistics, Explain, 

Suggested Resources * * , ' '>-^. * t 

Best, John H, Research Education, Englevood Cliffs, New Jersey: 
Prentice^Kall , 1970, \ . 

/^rg, VTalter B,, and Iferedith D, Gall, Educational Research , New York: 
David IfcKay, 1^71, 

Freund, John E, Itodem EleiBJsntary Statistics , Englewood Cliffs,' 
New Jersey; Prentice-Hall, 1973, 

^ ; 

Krahmer, Edward, dnd Clyde I4orris, Reading and Evaluating Educational 
Resea^ , New York: Macciilian, 197U, 

Li, Jerome C, B, Statistical Inference, Ann Arbor, Michigan; Edwards 
Brothers ^ ^1961+^ ^ ""^ . * . i 

* ^ , 

McCollougb, Celeste,* and Van Atta Loche, 6tatistlcflJ, Concepts , New York: 
McGrav-fiiir, 1963, ^ 

MDuly, George J, ' .The Science of Educational Research , New Ydrit: 
yan iTostran Reinhold Company, 1970, " . 

Nalnian, Arnold and otherla,^ Utaderstanding Statistics , NewTork: McGraw- 

- Hill, 1972, ' , 

^ Popham, J^jues W, , and Kenneth A* SiVotnik, . Educational Statistics Use 
and Interpretation ,^ New. York; Harper and Row, 1973, 

Schmidt V Maorty J, Ifoderstanding and. Using Statistics Basic Concepts , 
Lexingt'on, Massachusetts; D, C, fieatb and Company, 1975, 

^ ^ence, Janet T, and otheVs, Elengntaiy Statistics , New York: Appleton- 

- . Century-Crofts, I968, 

Welkowitz, Joan and others* - Introductory Statistics for the Behavioral 
Sciences^ New Yotk; Academic Press, 1971, 



.Upon successful completion of assigned 
activities, 'pitoceed to Lesson 1+, 
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RESEABCH DESICflT IK VOqATIOHAL EDUCATION * 



■JfeessoA Four: "Hypothesis Testing - Parametric 
' " Statistics > 



jOb.iective * ' ^ ' * . ' \ ' ' ^ 

TJfeon th6 ccmrpletion" of tijis les.son* the vocational education student will 
'be able' to w^ite or present orAlly(l) ^he, loglp of hypothesis tests; 
(2) ^e underlying assuMrtions lor parametric statistics; (3) the possi- 
bility of tvo types of errors iii-hypothesis tests'; and {k) an outline of 
basic procedures inwlved in conducting a hypothesis test, ^ 

\y ' - 



Overviev ^ - ' * 

' ■ * * * 

Hypothesis testi'ng*is a term ap'pj.led ,to a whole family of infergritial methods; 
"that ai'e used to draw 'conclusions about populations based on owlrvations 
of ^an5)les* Inferential statistical procedures aid the researcher by* allov- 
ing hln/her to determine ^rtth i^hat mathematical probability the relation- 
^shlps discovered in a sa2i5)la/actualXy exist in the total population* Ejrpothesi 
tests can be used to eictitoine catise and effect relations; they can be used to 
determine th6 livelihood that .groups are ^ally different or Just appear to^ 
be different^ through chance factors ' t 

It i^ ln^Jortant that 4h^ Eese^cher keep in mind thai one db^s not prove a 
hypothesis to^ be true or false but only tenable or ^antenable» Statistical 
decisions are base's on laws of probability and do npt"^ absolutely prove or 
disprove .a \'truth." . ' * * 



Suggegt^ed Activities * ^ ' ' , 

(1) Explain the purpoaerand logic involved in testing hypotheses* 

(2) Describe a simpie'^hypothesis/tes^ (Z-test) that can be used when popu- 
lation parameters are known- ^ 

"(3)"' Describe a t-test and the underlying assusrotions for this test, 

{k) Disctiss tlje signif4can^:e of allpha level as it applies to hypothesis 
testing* ^ ^ * ' , ^ , 

t 

(5) Demonstrate tiiat you^can int^npret the "table that shows the critical 
'Values of'a/student''s-t-distribution* 

J * ■ - > 

(6) Discuss the ineaning of the "sampling distribution of the- difference be- 
tween two means, , . ^ i 



• ' ■ >■ : ' r- ' 12. 

*(7)i^ Explain*Hthe .;Copcei>-b of independent ,ahd dependent variables as it 
applies toj^t^itistics, . . ' ' ' ^ ^ * 

(o) Discuss tbfiTEejaniag and significance of. reje<iting or failing to reject * 
**he njm hypothesis, . ' ' ^ ^^"^ ' - . * ' 

(9) Discuss ,the meaning of tjpps^ I iid type II errop^ in hypothesis testing. * 

\ ' ' ' 

(ID) Outrine the steps inyolved in independent samples experiments to examine 
the effects^of variable A on ,yariahle B, 

(11) 'In a two sfinrple t-testi ^discuss" -the significance of the F-rjatio, 

(12) Explain an advantage the Analysis of Variance (ANOVA) over the t-test. 

Suggested Resoitrces , • * 
; / 

^ Besti John N, Research in Education , Englewood Cliffs > Neir Jersey: 

Prentice-Haia, 1970. ^ , 

Borg, Walter R^,■' an*d Meredith D, Gall, Educational Research , New Vork: 
David' McKay Company/' 1971* 

^teund/ John E.. Modem Elementary Statistics * ^glevood' Cliffs , 
I^ew*Je^5ey^ Prentice-Hall;^ 19T3, 

"Krahmer, Edward> and Clyde Morris, , Rea'ding ^d Evaluating Educational , 
Research , New York: Macmillan, 197^** 

Mouly^ George J, The Science of 'Educational Research, New York^ 

Nostran Reinhold Cojnpany, 1970, ' 

' ' ' ^ ' '* 

Naiman, Arnold and others, Ifaders tap ding Statistics , Hew York; McGraw- 

j 5ill, 1572, ' . " ' 

* * ■ % 

Popham, James W, , and Kenneth A, Sirotnik, Educational Statistics Use 
and Inte3^pre'^£ation . New York: Harper, and Row, 1973* 

Schmidt^ I'larty J, aaderstapdlng and Using Statistics Basic Concepts , 
Lexington* Massachusetts: D, C, Heathy 1975/ 

Spence, Janet T, .and others,- Elementary Statistics , New York; Ap^lfetonJ^ 
Century-Crofts* 1968, 

WeHfiOwlta, Joan and others, * ^^.Introductory Statistics for the Behavioral 
Sciences ,'>sNey ifork': A<|^demife'Pres^, 1971- 



' Upon successful completi6n of assigned 
activities ^ proceed to Lesson 5* 



PffiSEAECH DESIGK IN VOCATIOHAL EDUCATION ' 



13 



Lesson Five: IJ/pathesis Testing - ilonparaanetric 
• ^ ^ - Statistics ^ s 



Objectlw • * 

ya the satisfactojry completion of this lesson, the student will be able 
differentiate between parajnetrlc and nonparametric tests. Specifically 
tho^ student* will be' able to ideati^ spue basic applications of the Gii Square 
stat^tic and have an avai^ness of other nonparaiuetri c statistical tests. * 

Overvlev ^ . 

Nonpfaranetric statistical tests have many applications in research studies* 
However, it Should be noted that these tests af*e not as .powerfui as the para-' 
metric test. One of the, reasons for^this difference is the fact that less 
stringent assunrotions are needed vitti .nonparametrrc techniques. One of 
the specific advantages of the nonpar.apeitric tests is that they can be used 
with distribution free data. They also can be used with data at the noninal 
>8md ordinal level of measmi^ment, ^ * *" 

As has been esmhasized before, it is lnrportan^ that the researcher develop 
a sound research plan and select axpirbpriate s^tatistical tools prior to the 
"collection of ^ta. Different" statistical tools will indicate, to socie ex- 
tent, the type of data that will be required for tlje study. 



Suggested Activities ^. ' ^ ■ 

(l) Discuss the basic difference in the imderl/ing assumptions for para- 
icetric and nonparanietric tests* 

HI) Etescribe the phl/^Square statistic in terms of data requireiaents* 

03) ^From a hyppthfeticai set of data, state' tlje hypothesis for the Chi 



Square test. 



c^ 



{h) List som5 limitations for the Chi Square test. . 

(5)- Prepare a list *of several^other-nonparametric tests and give a basic 
situation in which they can be used. 



1 ^ 



Suggested Beso'uTces 



5est, John Tf. Research in Education . Englewood'Cliffs> Uew Jersey: 



Hew Jersey: Prentice-Hall> :.973- 



Prentj^ce-Eall , 19T0. 

Borg, Waltei*. R.; and 1-Seredith |- Gall* Sdiycatlon^ Research . Kew York: 
David McKay Company, 1971- 

Freund* John E.. Mpdem Elemeni aary Statistics . Engelwood Cl±f£s, 



Edudatic 



Krakmer, Edward, and Clyde Moisjlls* Reading and Evaluating Educational 
Research > New York: ^^^ac^lil3pBn,. 19 TU- ^ \ ' 

McCollough* Celeste > and Van Ata Loche. Statistical Concepts . New York? 
tfcGrav-Hill, 1963* T ^ . 

Mouly, George J- The Science of Educational Research . New York: / 
Van Nostran Relnhold Company , |19T0<^ [ 7 . 

Nainmn^ Arnold andi others- Undgtrstandlng Statistics . New York: McGraw- * 

Hill, 1^72- ' 1 

I 

I' * 

Popham, Jaiaes W., and Kenneth A.|Slrotnik- EdiJcatlonai Statistics Use 
and Interpretation . New York: . Harper and Row, 1973^ ' ^ 

Schsiidt> l^arty J^* Understanding Ijand Using Statistics Basic Concepts . 
Lexin^bn> Klassachxisetts: . d/cl Heath and Company, 1975* 

Weikowitz, Joan and others* IntrOdiictory Statistics for the Behavioral 
' Sciences. New York: Academic Rress, 1971. 



IJpon completion of th^ asslgdied Activities 
in this ffiodnie^ you should teiready to-take ' 
the I-Sodule Pos^test. See youi instructor 
for directions 'and measurement^ criteria. 



'RESEARCH DESIGII IH VOCATIONAL EDUCATION 



MODULE PEE/PgSTlEST 

Student 



Instmctor_ 
Date 



Student; l!he ^pre/postt^t is 'designed to assess yotir knowledge of re- 
search design in vocational education* Since this module is 
an individualized and conipetency-based learning deyice, you 
'Vill jieed to st^idy only those lessons that are presented on 
the basis *f yotir response to this test. 



1* ISere are tour basic levels of aieasurement and each level lias certaih 
characteristics or prpperties* Listed belov are the foxir levels of 
xeasureicen'fc and various properties that, applj^ to these different levels* 
Indicate, the property or properties that apply to a given level of 
, measurement by drawing a circle around the appropriate letters adjacent 
to a given level of measurement, 

'Level'^of ^^ea3urement * ^ Properties / 

Ordinal * A B C D A Order anipng\lasses 

.Ratio A 3 C D 3 Discrete classes 

Nominal ,A 3 G D * C An ahsoltite ze2ro 

Interval ' A 3 C D D Eoual intervals 

♦ » . 

2* What ter^^uld apply to a distribution of scores thkt has a great many 
lov spoils and a fev e-?ttremely higii scores? 

3, ^ If a researcher desires to match pairs, of hi^ school sophomores , ajccord?-^ 
ing to intelligence, b^t finds that the students have one of three ♦.differ- 
ent types of intelligence scores, each'vith a different mean and standard 
deviation, what relatively simple statistiCeil process couj-d be used .to 
match the students? 

As Si general rule the vill provide the most sensitive index , 

t of central tendency, ^ . ' 



16 



Pre/posttest (continjaed) 



5* DiscTiss .Jhe three basic mibastires ctf ^c^j&ritral tendency, and indicate thjs 
Ttype of data that can be used Vith' e^h'* ' , \ ^ " " ' 



Di^iiss the meaiiing of standard deviation and its value in gtatistlcs 



-1. 



8.^ 



vould he the natiare of a set of data if the standard deviation is 



Whai^ 

In, the distrihiition helov, what dcfes **9l**^ in* the ciinrulative frequency 
colunqj have referejAce to? 



scoKE'U) *^ -F!sq;jEncr (f) 



CUHDIiATITE FREQUENCE (cf) 



10 


6 


100 


9 


9 


9^ 


•6 


"17 


' 85 


7 


' . 15 


. 68 


6 


23 


^3 


5 


' 15 '■ 


30 


It 




15 


3- • 


5 


6 


2 


0 


I 


I 


1 


I 


0 


0 


0 



9. 

11, 

13* 



What does *'23" ia the fre^tiency cbluma h4ve reference to? 
The mode for the above distribution is 
The range for the above distribution is 



Ab a general rule, th^ issdian is a n^re descriptive measure of central 
tendency than is the mean, - T?UE or'FAISil^. 

A population yith a larger variance has core diversified observation 
than one with a smaller variance. TRUHT. cr FALSE. 



2x 



X 



t 



Pre/jposttesf (contin-ued) " - 

. . ' " ' ' - * 

'^h. The range Is one measure of variability^ TRUE or FALSE 

15* The goal of educational research is to develop a science of liehkvior 
for^ ediicationaa situations*^ TRUE or FALSE 

16. With th^' Pearson r It is possible to determine the cause of the re- 
lationship betveen variables, TRUE or FALSE 

17* In the Product Moment CorrelatioQ> the coefficient r ranges between 

and ' - 



18. Describe the underlying as,|wptions for the Pearson r, (Use back of pag^,) 

19*' Indicate the type of correlation^ positive or negative^ if any, that 
one would expect to find in ^^e following exajnplesr 

a, "The intelligence of parents and their offspring . * 

b, Schol?Lstic success and, annual income ten years after graduation 

V 

\c. Marts on an exainination in physids and mathematical ability 
* (T: — ^e number of ft^ckles a^d IQ ' ■^ 

e* Amount of time spent in jail and years of education - 

i 

20, Discuss the relationship between the correlation of variables and the 
ability to use this information to make ^predictions about one variable 
when the other variable is Imown, 



1 



0 



ERIC . 



^Pre/posttest (ecmtinued) 
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^21* Plot the data in Table JL on -the graph*, Disciiss the nature of the 
correlation that exists hetveen the variables* , ' > * 



Table 1- Set of DaCS f<?r Test P aiid Q 





A 


B 




D' 


E ' 


P 


G H 


I 


J 


Score in Test P 
Scoxe in Test Q 


2- 
1 


3 
6 


5 
7 


6 

2' 


11 


8 

9 • 


10 10 
7 11 


02 
lU 


13 
11 





l6 
lU 
12 
10 
8 
6 



2 

* 

0 



r 



0 '£ H 6 8 10 12 lU l6 



22. Ifethematically , there is very exact process of det^nnining the inter 
*cept and the slope of a regression line (prediction line) through the 
scatter plot. Without computing tlie regression formula, draw a regres 
sion line which you think would approximate the computed regression 
line. Prom this regression line, what would be the bes€ estimate of 
the score on test Q if a student from the saise' population received a 
score of 9 on test P? - ^ ^ 




) 
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^^e/po3ttest (continued) 



23* By statiptically significant,, it is iieant that the observed ^phenomeaon 
represents a significant dbepartiire from what might be e::9ected by chance 
Valone* /TRUE/or FJtLSE ' . ' ' 

2U* As a geperal rule in edug^jipnal statistics, a Vare" event is an 

"event'l which has fii^robability not g?reater than *05 or *01 ot being 
true/ IteUE or ?Pd^^^ 
■ wk \ 

^ 2% The iceJbi of severs! s^rrole, means dlwm from a popiiLation will be close- 
to the population gnea^ even thoi:!^ an individual sainple mean niay vary 
q:'uite/^rtdely from the(p6pulation mefan*- TRUE' or FALSE 

> \ . ^ , 
26* The sftandard deviation of the" sanipling diat^ci^tion of means is desig* 
nated as ' . ♦ ' - ' 
^ 

27* The variability between several ^large san^tle means drawn from a popu- 
lation would ^ie greater than would the variability between severed 
snal]j sample means drawn ^om a population/ TRUE or FALSE* 



28* When ;many large sa3^ples^ are drawn from the same population, the sampl- 
ing, distribution of means assuines^ approximately the form of a normal 



distribution* TRUE or FALSE 



29^ What 



Sedition must be satisfied for a sample to be considered randomly'^ 



drawi? 

30* The iegree to i which inferences drawn from sample data hold true is in 
lar^ measure a functioA of 'the equivalence between the sample and the 
particular population to which the inference is to Be apniied* TRUE ^ 
or ^ALSE 

31*' As ihe size 6f the sample increases, the distribution of tlie means of 
all' possible saaij^les^of the same size draJhi^^fi^m the same population/ 
becomes more and more JBXe a normal disti-ibution * TRUE or FALSE 

I ' ■ ■ ** ^ 

32* The purposje of a statistical test of a* hypothesis is to check the con- 
tention against some obtained facts* TRUE or FALSE k 
I * ' , ? 

33* Th4 Eflean of the means of all possible samples trf the same size draiAi 
from the same population is equal to tke mean of that population* 
TRUE or FALSE t ^ 



3^^* Ttj^ 



most widely used statistical index of variability is know as the 



35. E:fplaln the general purpose and logic involv^'d in testitig hypotheses. 



ERIC- 
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U'Pre/jjosttest continued) ' , 

I ' ^^ ' * • 

(36* Describe th« basic applications of:*the Z-te^t ajad student^s t-test 
of significance * ' . 



37* 5isctiS3 the cleaning of the alj^ha leyel as it applies to tests of sig- 
nificance* 



38. 



Hypotheses are suppositions, presusied tq'be fnife for subsequent te;st- 
ing* TRUE or FALSE 

If a difference b.etveen two means is so large ^hat it cannot b,e d-^e 
to auoiJling variatjility , it is ceilled a < d ifference* 

An event with a probability of *05 is actually exitected to occur, on 

the avertage, ■ times in every tiSes that the sa&e 

experiment is performed*, even if the null K^^sothesis is correct* 

Suppose that you have developed a new scientific theory vhicb you hope 
vill gaiii you fame and fortune* Being a properly ca^rtious scientist, 
you test out your theory by collecting data from a S'^mple drewn randomly 
from the specified population and you treat ^the data 'according to the 
specified plan* The* possible outcomes of the statisliical, test and the 
possible true state of affairs c£m be indicated* by the table as shown 
^iJ)elow* Indicate in each of th^ cells the possible' results of the test* 



True State of Affairs 



lour Decision 


is true 


Hq is False 


Retain Hq 






Reject Rq 
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• Pre/posttest .(continue pi} ' '7 ^ 

1(2, With larg^ sample sizes the t distribution is' approximately the sume 
as Xhe z^ dlatriljutioct^, ' TRUE or FAI5E 

^1*3, The prolDability of a type I error is exactly equal to the ypeterf^on 
of significance, but the proWoility of a type II error is^ot so 
conveniently deteJmined, 'TRUE or FALSE ' . . 

1*1*, ,To test if a saii5>le mean is different than the known population mean 
a . * distrilDution vould lie u3*ed. 



1*5* , In Some instances, vhen making inferences ab6^t a popul^^n ipsan froift 
a sample mean, it is desirable-to state .that the mean lies vithin a 

' certain at a certain level of , / 

^ * 

1^6, When population parameters are not known, it-is possible to test the 

hypo^psis that a san^jle* mean is eqioal to some hypothesized population 
mean. To perform this test the distrllDUtion can "be xised, . 

y * 
1*7' Upon what factors does the size of the critical t table val_ue depend"? 



1*8, Increasing tjie sample sise vill reduce iDoth of the prevalent typ,e 
of errors , ■ TRUE or FALSE ' ^ . ^ 

1*9* Discuss some projperties of ^nonparametric 'stattistics . 



50, <S)i Sq^uare is statistical test 'that can iDe ^ed with iDoth 'parametrip 
and lionparam^trjlc data. Discuss some properties of the Chi Sq^uare Test 

. " ■ ■ ■ - • ' ■ . • \ 



Rettim this" test to your instructor, 



^EAECH DESIGN IK TOCATIONAL EDUCATION 



AII5WER'^KEy, 
MODULE PEE/JO^TTEST 



Instructor:* Do not reproduce this page^ia students' booklets. You 
mus-t retain it'for grading and- prescriptive purposes, 
Ansvers will vary with individuals* A preferred response 
4 ^ migiht te similar to , the ansver presented* 



1* 

(LI) 



Ordinal 



Ratic> 



A' B 

tA' B tl B 



Nominal A 
Interval ABC 
2* Positively skeved 

J 

'3/- Z-Score 

(LI) ■ . 



{iiy 

5- M3de 

(LI) * 

^ Median 



Efean 



-.Most' frequently occurri:jg'valtie- Can te used with nominal- 
scale data. 

- Value with half the distritutioa falling atove it and half 

the distribution falling t^low it* Appropriate only for 
' dkta at the ordinal lev^r or hi*gher'. 



- Sum of all values divldM 
'at l^jst interval-level da 




rhe numtet of Values. Required 



^6* . The standard deviation is a measure" of variability tased on^ deviations 
(Ll) ■ from the of tHe distribution* It is the inost commonly used measure 

^ of. variability* It is'useful in describing a distribution's spi^ead** 
It Is expressed in the sam§ units as the original data*^ It i^ more 
stable than othej* measures of variability* It reflects tfie value of 
every bl^slrvation in the distribution* - Its mathematical properties per- 
' mit it^ use in complex statistical operations-* 



2' 



\ 



Modtile Pre/posttest Afiswer Key (continued) 
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7. 

(Ll) 
8, <' 

£li) ■ 

9. 

(LI) 

10. . 
(LI) 

11. ' 
(LI)- 

12, 

(l;l) 
17, ■ 

(L2) 

18, 
(L2) 



19; 
(L2) 



20, 
(15) 



/ 

2i; 

(L2} 



All the scores are'the same, 
9^ persons received a score of 9 or less, 
23 persons received a score of 6* * . 
The mode of the alDOve dlstrilmtion is 6* 
The range of the ^iDOve distrilmtion is 9* 



; 



False 



13. 
(LI) 



Ik. True 
^(Ll) 



15- 
^ (LI) 



Tirufi 



16. 
(L2) 



False 



"1 and +1 



The data on varialile$ must iDe at least interval-scale data. The re- 
lation iDetween varialiles X arbd T must lie approximately linear. The 
vari^ances of the tvo distrilDUtions must lie approximately eq^ual- 



a. Positive 



l; Positive 



c Positive 



d, ' Zero correlation 

e , negative 



\ 



Ppediction and correl,ation are closely delated. The presence, of a 
zero* correlation 'bet-ween two varialjles X and Y may usually be inter- 
preted to mssln. that they "bear a random relation to erfch other, Whgn 
variabiles are correlated, however, we can make an educated guess aljout 
the value of jY given the value of X, The greater the aljsolirte value 
of _^ correlation "between X and Y, the more accxirate the prediction of" 
one variable ffom the other. If the cori^elation between X and Y is ' ' 
either *1 or +1, pvfect prediction is possilble. 



Pc^gitive Correlation 



1 1 

-Co 



16 
ik 
12 
10' 
8 

k 

2 
6 













1 




/ 




f 










/ 


























A 


/\ 




















^ 










i 


— ^ 

L ■ 
















1 




♦ * 
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Ifoditle Pre/posttest Answer Key (continue^) 



22, 
(L2) 



tf a student receives a score of 9 on test Q, the test guess of his 
score on test P woitld he approximately 9, 





23, 
(L3)^ 


True 


2U. 
(L3) 


•True 


25. 
(L3)- 


True 26, ' The standard error of . 
(L3) the mean* 


4- 


27. 
(1.3) 


False 


28. 
(1.3) 


True 


(L3) 


That every member of the popitlation 'woitld' 
have an equal opportunity of heing selected. 


* 


- 30. 
.(L3) 


True 


31. 
(L3) 


True ^ 


. 32. 
~ (L3) 


True 3U1. Standard deviation 
(L3) 



35* Hypotheses^ tests are>^designed to help the researcher draw conclusions 
(lA) regarding the relationship between variables- The logic of th^se 

tests are, hksed. upon the law of probabilities, ?y employing statistical 
tests, an attempt is m^de to determine if the observed difference be- ^ 
tween two variables shoitld be attributed to 'Chance; or in fact, is ^he 
. jaifference^^between the variables gre^t enougttthat the difference 
' should be attributed to soicething other than chance. 

36* The S--test is a simple test that is designed to determine if there is 
(lU) a significant difference between sacrole data from a population and the 

population parameters* This test makes use of -the normal population 

distribution* ^ 

^The t-test is designed to test for differenci^ between two indepen- 
dent saiirples, repeated measure experiments cotmter balanced repeated- 
measure experiments, etc* This test is based nipon the sampling distribution 
of the difference between two means or the student*s t-distribution. 



37* 



38, 
Ul*' 



The alpha level has reference to a probability value at which the 
researcher is villing to conclude that the results of a test, are sta* 
tisticeilly significant* If the researcher sets the alpha level equal 
to *05, there are 5 chances out of 100 that, the difference between 
the variables in the test could be attributed to sairpling error or 
other chance factors* In mos^ behavioral science research -05 and .001 
are selected as the alBha leveL, 



True 



39* . Significant 
(LU) ^' 



1^0, 5 times in every 100 



True 



State of Affairs 



Your Decision 


is True 


Hq is False . 


Retain %^ 


Correct 
decision 


^ \ ^ 

error ^ 


' Reject 


' Type I 
error 


Correct] 
error 



ERIC 
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Ifedule^ Pr^/posttest Answer Key (cpntinued) 

U2. True '^U3. True kk, Z-test U5* Interval at a certain 

(lU) * - ^Xtk) - (LU) (lU) level of significance 

U6. t-test ^t. Sample .sizfe or degrees U8. True 
(LU) - . (lU) of. freedom ' (lU) 

* ^ * ^ * 

U9. *IIon|)arainetriic statistics can used with, data at lefes than the in-, 
(L5) terval level and also with data in which the population distribution 
is npt kndwn* Many nonparametric methods have special appeal since, - 
ttiey are easier to calculate mathematically. Not only are these 
^ .m^thods simpler as far as arithmetical details are concerned, many 
of them are easier to understand and explain ,than are the parametric 
^.techniques. However, sinpe less stringent assiimptions are as,sociated 
Vith these tests, they are considered to he less powerful .than para- 
laetric statistics. ^ ^ 

50* The Chi SquaM/Test can be used with both parametric and nonparametric 
(L5) ^data,* howeve^V its primtfi^y application is ^with nonparametric statistic 
It can be -used with data at the nominal level of measurement* One ^ 
specific application imblves coimt data to' determine if there Is a 
signi^ficant difference between the observed or actual count falling 
in glven/<;ategorie$ and the actual frequencies expected to fall itT the 
various ^ categories . * 
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MpmHtES — COMMON CORE. CUERICULUM FOE VOCATIOHAl EDUCAKON , 



Category A; Introduction to Vocational Education 

A-1 Histo^> P!hilosppliy> and Trends In Vocational Education 
A-2 Scope, Pu6ctlon> and Organisation in Vocational Education ^ 
A"3 Vocational Legislation , 

A-I* * Assessing the 'Jol> Mai^et and Entplpyment Trends 

Category B; Cogperatlve BeJlat^Onshlp * ' 

, B-1 ^Bfetlonaie'^for Cooperative Relationships 
B-2 A&yi0ry Councils ' - 

B-3 Cooperative .and Work Experience Programs . , 

CaregoryC: Vocational Students - 

Crl Promoting Vocational Education and Becmitlng Ellglhle Students 
f ' for Vocational Education' ^ . ^ 

C-2 Assessing S,tudents' Personal Characteristics 
^C-3 Guidance ax^ Counseling ^ 
C-I* Assisting Students vi1m Special Keeds In Vocational Education Program 
C-5 Assessing the Heeds of the Dlsadvaataged Student * 
C-6^ Developing Student Leadership Qualities in Vocational Education 
P37pgrain3 ^ 
^udeht Organi;£atlons . , 

Category P: Administration and' Supervision 

D-1 Fiscal Mana^ment of a Voca^tlonal Education Program 

D-2 Writing a tTodatlonal Educatiorj Project/Budget 

D-3 Record Keeping In Vocational Programs f ' 

B^h Conference ^Leadership ^ ^ ^ ' 

D-5 Selection, Supervision* and Evaluatloli of Personnel 

D-6 School Law and 'Its Relationship to Vocational Education 

D-7 Staff Development * . , , 

D-8 l!i5)lementatlon- of ^Change 

Category ET Curriculum Desigp in Vocational Education 

E-1 Developing a Currjciilum Design In Vocational "EdUca-tflo' 
E-2 Applying Learning Theory to Vocational Education 
E-3 Instrtzctlonal Sjtrafegles 

Category F: St^es and Structure of Curriculum Development 
F-1 Theories in^Curriculum Develojmtent 
F-2 Building a^Cmriculum for Vocational Education 
^ Applying Curriculum Specifics to Vocational Education 

' f^k Safety \ - ' . ^ 

Category G; jEva^luatlon and Hesearch * * ' 

G-*l Evaluation Models 

G*-2 Evaluation Procedures for Local Progrcpna 
G-3 Introduction to Research Procedures in Vocational Education 
G-I* Ee^feearcft Dealgnp In Vocational Education 
0-5* Development or a Hesearch Proposal In Vocational Education 



